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Abstract
Individual characteristics of movement are considered as one of the primary factors in choosing a 
successful performance horse. When a competition is the source of data collection, researchers are usually 
limited to capturing a single event such as a jump attempt. Video recordings (50Hz) were collected of 10 
untrained horses, 5 horses in first lot (Group 1) and 5 horses in the second lot (Group 2) loose jumping 
over an oxer with l m by 0.50 m. Three attempts for each horse were digitized. Filming took place in the 
Repository covered riding stable from Stallions Timişeşti Grove, Neamţ County, Romania. This allowed 
cording of one approach stride and the jump stride for each horse, which includes the take-off phase, 
the flight phase and the landing one. Five horses were successful at clearing the oxer on each occasion 
(Group 1) and five were consistently unsuccessful (Group 2). Using ANOVA statistical calculations revealed 
significant between-group differences for center of gravity (CG) height (p=0.019), and CG distance from 
the fence at take-off (p=0.007). No significant differences were found for trial effect. The use of motion 
analysis has allowed identification of the most important factors at take-off that determine success in 
loose jumping hones. Horses which were successful at loose jumping had a CG at take-off that was higher 
and farther from the oxer compared to less successful horses. Successful horses tended to have lower 
horizontal velocities, greater vertical velocities, and greater flexion of the carpals than unsuccessful 
horses. It was anticipated that the attempts of unsuccessful horses could be improved using relevant 
training applications.
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Introduction. During jumping, the approach 
and take-off are largely responsible for the height 
or distance jumped (Hay, 1985). It is important to 
characterize the desirable features of this phase of 
the equine jumping behavior to aid in the selection 
of horses with natural talent and to indicate ways 
of improving the performance of less capable 
individuals. During the landing and move-off from 
the oxer, the horse regains the dynamic equilibrium 
and forward momentum (Clayton, 1991). The 
body position and kinematics of a horse centre 
of gravity (CG) at take-off are important factors 
determining jump outcome (Powers, 2002).
Aims and Objectives. The research aims are 
to examine the kinematical differences between 
two groups of young untrained horses.
Materials and Methods. Video recordings 
(50Hz) were collected of 10 young horses jumping, 
5 horses in first lot (L1) and 5 horses in the second 
lot (L2) loose over an oxer with 1 m height and 0.5 
ml (l-distance between the first and the second 
element of oxer). The horses, which were used for 
the study, were aged between 2 to 4 years, height 
between 1.64 and 1.71 m and weight between 354 
to 450 kg. The video recorder was perpendicularly 
positioned to the oxer at 20 m distance. Filming 
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took place in the Repository covered riding 
stable of Stallions Timişeşti Grove, Neamţ County, 
Romania. This allowed their recording of one 
approach stride and the jump stride for each 
horse, which includes the take-off phase. Horses, 
which were successful at clearing the fence on 
each attempt, were designated to Group 1, while 
horses that consistently hit the fence (2 out of 3 
attempts) were designated to Group 2. The data 
was analyzed in Minitab using a GLM Multivariate 
ANOVA.
Results and Discussion. Using ANOVA statis-
tical calculations revealed significant between-
group differences for center of gravity (CG) height 
(p=0.019) and CG distance from the fence at take 
off (p=0.007). No significant differences were found 
for trial effect (Tab. 1). The main application of 
this research is to help those ones purchasing and 
training young horses to identify the most important 
characteristics of performance that may predict 
jumping potential. Group 2 of horses had a greater 
mean horizontal velocity, but a lower mean vertical 
velocity than the horses from Group 1, however 
neither of these differences were significant. This 
fact is interesting, since these variables together 
with HTO and DTO are the primary determinants of 
the CG flight path in the jump.
The horses from the second group had an in-
creased horizontal velocity at take-off and a de-
creased vertical velocity. There were little diffe-
ren ces in the DHL variable between the groups. No 
significant differences were found for any of the 
take-off indicators. 
Trial effect and the interaction between groups 
and trial were also examined (Tab. 1), and revealed 
no significant differences, this fact implied that no 
learning or fatigue effects were present within or 
between the groups.
Conclusion. The use of motion analysis has 
allowed identi fication of the most important 
factors at take-off that determine success in loose 
jumping hones. Horses which were successful 
at loose jumping had a CG at take-off that was 
higher and farther from the oxer compared to less 
successful horses. Successful horses tended to 
have lower horizontal velocities, greater vertical 
velocities and greater flexion of the carpals than 
unsuccessful horses. It is anticipated that the 
attempts of unsuccessful horses could be improved 
using relevant training applications.
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Table 1. Statistical significance of differences between group variables p –values for group and trial effects
Specification
Group 1
Mean ± SE
Group 2
Mean ± SE
Group Effectp - value Trial effectp - value Group trialp - value
Vx (ms-1) 6.54 ± 0.75 6.99 ± 0.78 0.29 0.99 0.968
Vy (ms-1) 2.48 ± 0.52 2.24 ± 0.48 0.165 0.8 0.239
HTO (cm) 1.79 ± 0.07 1.65 ± 0.07 0.019 0.41 0.845
DTO (cm) 0.57 ± 0.22 0.3 ± 0.27 0.007 0.599 0.486
DHL (cm) 1.09 ± 0.19 1.12 ± 0.08 0.446 0.453 0.835
LdCA (rads) 1.05 ± 0.17 1.11 ± 0.12 0.095 0.986 0.868
TrCA (rads) 1.28 ± 0.16 1.39 ± 0.27 0.098 0.238 0.179
Vx =Horizontal velocity (ms-’) at take off; Vy =Vertical velocity (ms-’) at take off; HTO =Vertical distance (cm) 
from CG to the around at take-off; DTO =Horizontal distance (cm) from CG to the fence at take-off;
DLH =Horizontal distance (cm) from leading hind digit to CG at take-off; LdCA =Relative carpal angle (rads) of 
leading forelimb at take-off; TrCA =Relative carpal angle (rads) of trailing forelimb at take-off.
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